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What is claimed is: 

1. A substantially pure Mcl-1 gene regulatory element, comprising a sequence 
of at least about twenty contiguous nucleotides of a nucleotide sequence set forth as 
nucleotides 1495jo_165_7_of§EQ ID NO: 1. 

2. The Mcl-1 gene regulatory element of claim 1, comprising 
nucleotides 1 5 1 3 to 1 564 of SEQ ID NO: 1 . 

3. The Mcl-1 gene regulatory element of claim 1, comprising a nucleotide 
sequence selected from the group consisting of: 

nucleotides 1495 to 1550 of SEQ ID NO: 1; 
nucleotides 1495 to 1564 of SEQ ID NO: 1; 
nucleotides 1495 to 1606 of SEQ ID NO: 1; 
nucleotides 1513 to 1550 of SEQ ID NO: 1; 
nucleotides 1513 to 1564 of SEQ ID NO: 1; and 
nucleotides 1513 to 1606 of SEQ ID NO: 1. 

4. The Mcl-1 gene regulatory element of claim 1, comprising a nucleotide 
sequence selected from the group consisting of: 

nucleotides 1550 to 1657 of SEQ ID NO: 1; and 
nucleotides 1606 to 1657 of SEQ ID NO: 1. 

5. The Mcl-1 gene regulatory element of claim 1, comprising 
nucleotides 1495 to 1657 of SEQ ID NO: 1. 

6. A vector, comprising the Mcl-1 gene regulatory element of claim 1. 

7. The vector of claim 6, which is an expression vector. 

8. The vector of claim 6, further comprising a heterologous nucleic acid 
molecule operatively linked to said Mcl-1 gene regulatory element. 
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9. A host cell containing the vector of claim 6. 



lp^A substantially pure 
5 polypeptide, the nucleic acid molecule 
ID NO: 1; or a nucleic acid mol 



nucleic acid molecule encoding an Mcl- 1 

comprising nucleotides 1727 to 3884 or SEQ 
scule complementary thereto. 



1 1 . The nucleic acid molecule of claim 10, comprising nucleotides 1657 
to 3884 of SEQ ID NO: 1. 

12. The nucleic acid molecule of claim 10, comprising nucleotides 1495 
to 3884 of SEQ ID NO: 1. 



13. The nucleic acid molecule of claim 10, comprising nucleotides 1 to 8253 
5 of SEQ ID NO: 1. 

&7 A^ubstantially pure polynucleotide encoding the Mcl- Is/ATM amino acid 



sequence as set forth in SEQ ID NO: 3; or a polynucleotide complementary thereto. 

'0 15. The polynucleotide of claim 14, comprising nucleotides 1727 to 2414 of 

SEQ ID NO: 1 operatively linked to nucleotides 3768 to 3884 of SEQ ID NO: 1 . 

16. A vector comprising the polynucleotide of claim 14. 



15 



1 7. The vector of claim 16, which is an expression vector. 



18. A host cell, which contains the vector of claim 16. 



19. The polynucleotide of claim 14, which is a polyribonucleotide. 
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. A substantially pure oligonucleotide, comprising at least ten nucleotides 



that hybridize specifically to a nucleotide sequence of SEQ ID NO: 1 selected from 



the group consisting of: 

a nucleotide sequence comprising nucleotide position 24,14 of SEQ ID NO: 1; 
a nucleotide sequence comprising nucleotide position 2766 of SEQ ID NO: 1; 
a nucleotide sequence comprising nucleotide position 3013 of SEQ ID NO: I; 
and "~ 



a nucleotide sequence comprising nucleotide position 3786 ofiSEQ ID NO: 1, 



wherein at least three nucleotides of said^polynucle^^Jiybridize to a 
nucleotide sequence 5' and contiguous to said nucleotide position, and 

wherein at least three nucleotides of said polynucleotide hybridize to a 



nucleotide sequence 3 1 and contiguous to said nucleotide position; 
or an oligonucleotide complementary thereto. 



A substantially pure oligonucleotide, comprising at least ten nucleotides 
that hybridize specifically to a nucleotide sequence of SEQ ID NO: 1 comprising 
nucleotides 2412 to 2414 of SEQ ID NO: 1 operatively linked to nucleotides 3768 to 
3770 of SEQ ID NO: 1; or an oligonucleotide complementary thereto. 



^/f. A substantially pure Mcl- Is/ATM polypeptide, comprising an amftio acid 



sequence as set forth in SEQ ID NO: 3, ork 



peptide portion thereof comprising at 



least three amino acids of the^equenc^ syt f Drth as amino acids 228 to 271 of SEQ ID 
NO: 3. 



23. A substantially pureipntibo 
the polypeptide of claim 22. 




interacts specifically with an epitope of 



24. A method of expressing nucleic acid molecule in a cell, comprising 
introducing into the cell the Mcl-1 gtaie regulatory element of claim 1, whereby a 
nucleic acid molecule operatively linMpd to the Mcl-1 gene regulatory element is 
expressed in the cell. 
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25. The method of claim 24, whereby the Mcl-1 gene regulatory integrates 
into a region of genomic DNA in the cell, thereby operatively linking the Mcl- 1 gene 
regulatory to an endogenous nucleic acid molecule, which is expressed from the 
Mcl-1 gene regulatory element. 



26. The method o\ claim 25, further comprising identifying the endogenous 
nucleic acid molecule. 
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27. The method of claim 24, whereby, prior to introducing the Mcl-1 gene 
regulatory element into thelcell, the element is operatively linked to a heterologous 
nucleic acid molecule, wherein, following introduction into |he cell, the heterologous 
nucleic acid molecule is expressed in the ci 



28. The method of claim 24, whfere 



the* Aell is a hematopoeitic cell. 



29. The method of clain\24, wherei| the cell is involved in a pathologic 
condition. 
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30. The method of claim 29,Wherein the cell is a leukemia cell. 

A method of identifying anWent that can modulate expression of a 
nucleic acid molecule operatively linked\fo an Mcl-1 gene regulatory element 
comprising the steps of: 

a) contacting under suitable\conditions the Mcl-1 gene regulatory 
element of claim 1 , at least a first protein that can interact specifically with the 
regulatory element, and an agent; and\ 

b) detecting a change in complex formation between the Mcl-1 gene 
regulatory element and the first protein! thereby identifying an agent that can 
modulate expression of a nucleic acid niplecule operatively linked to an Mcl- 1 
gene regulatory element. 



Gray Cary\GT\6 16369 1.1 
104663-990000 



90 



32. The method of claim 3 1 , wherein the first protein and the regulatory 
element interact specifically to form a complex in the absence of the agent. 

33. The method of claim 3 1 , wherein the agent alters a specific interaction of 
5 the first protein with the regulatory element. 



2 — 
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34. The method of claim 33, wherein the agent disrupts the specific 
interaction of the first protein with the regulatory element, thereby identifying an 
agent that can decrease expressionjof a nucleic acid molecule operatively linked to an 
Mcl-1 gene regulatory element. 




10 



35. The method of claim 3 3 ,\ wherein the pgei\t induces an alteration of the 
first protein. 

15 36. The method of claim 35, vmerein the alteration is phosphorylation of the 

first protein, thereby identifying an agent that can increase the expression of a nucleic 
acid molecule operatively linked to an Mcl-1 gene regulatory element. 

37. The method of claim 3 1 , wherein the first protein is selected from the 
20 group consisting of Spl, serum response element binding factor (SRF), and Elk-1 . 



25 
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38. The method of claim 31, wherein \he complex comprises Spl, SRF, Elk-1, 
or a combination thereof 

39. The method of claim 31, wherein a second protein interacts specifically 
with a complex formed between the first protein pnd the regulatory element, whereby 
the agent alters a specific interaction of the second protein with the complex, thereby 
identifying an agent that can modulate expression of a nucleic acid molecule 
operatively linked to an Mcl-1 gene regulatory eleinent. 

40. The method of claim 39, wherein the second protein is a kinase that can 
phosphorylate the first protein. 
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41. The method of claim 40, whereby the agent inhibits a specific interaction 
of the kinase with complex comprising the first protein, thereby identifying an agent 
that decreases expression of a nucleic acid molecule operatively linked to an Mcl-1 
gene regulatory element. 
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42. The method of claim B 1 , wherein, in the absence of the agent, the first 
protein does not bind specifically to the regulatory element, and wherein, iiyfche 
presence of the agent, the first protein interacts specifically With the regtflatory 



element to form a complex, thereby identifying an agey 
of a nucleic acid molecule operatively linked to an Mql 



43 . The method of claim 3 1 Afurther compiasi 
and the regulatory element with a compound that affec 
15 molecule operatively linked to an Mcl\l gene regulato 



thaAcaruficrease expression 
regulatory element. 

contacting the first protein 
expression of a nucleic acid 
element. 



44. The method of claim 43, wherein the compound inhibits expression of the 
nucleic acid molecule from the regulators element. 



20 



45. The method of claim 44, wherein the compound is an ERK inhibitor. 
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46. The method of claim 44, whereinihe agent alleviates inhibition of 
expression of the nucleic acid molecule from the regulatory element due to the 
compound, thereby identifying an agent that can\increase expression of a nucleic acid 
molecule operatively linked to an Mcl-1 gene regulatory element. 



47. The method of claim 31, wherein suitable conditions are provided in a 
reaction mixture in vitro. 



30 48. The method of claim 47, whereby the change in complex formation is 

identified using an electrophoretic mobility shift assay\ 
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49. The method of claim 31, wherein suitable conditions are provided in a 
cell. \ 

50. The method fof claim 49, wherein the Mcl-1 gene regulatory element is 
operatively linked to a reporter nucleotide sequence, whereby the change in complex 
formation is identified by {detecting a change in expression of the reporter nucleotide 
sequence. I 

5 1 . The method of claim 31, wherein the agent is selected from the group 
consisting of a nucleotide sequence, a peptide a peptidomimetic, and a small organic 
molecule. \ [ \ y\ 

^S^y'A^nethod of identifying an agent^mTcan mjodulate expression of a 
nucleic acid molecule operatively linked to an Mcl-1 geire regulatory element, 
comprising the steps of: \ \\ 

a) contacting wider suitable conditions an agent and the Mcl-1 gene 
regulatory element of claim 1 , which is operatively linked to a reporter 
nucleotide sequence; and\ 

b) detecting an effect on expression of the reporter nucleotide 
sequence due to the agent, thereby identifying an agent that can modulate the 
expression of a nucleic acid molecule operatively linked to an Mcl-1 gene 
regulatory element. \ 

53. The method of claim 52, wherein expression of the reporter nucleotide 
sequence is detected by detecting an RNA transcript of the reporter nucleotide 
sequence. \ 

54. The method of claim 52, wherein expression of the reporter nucleotide 
sequence is detected by detecting a polypeptide encoded by the reporter nucleotide 
sequence. \ 
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55. The method of claim 54, wherein the polypeptide encoded by the reporter 
nucleotide sequence is detected by detecting an activity of the polypeptide selected 
from the group consisting of radioactivity, luminescence, chemiluminescence, 
fluorescence, enzymatic activity, and specific binding. 

56. The method of claiml52, wherein the reporter nucleotide sequence 
encodes a polypeptide selected from the group consisting of p-lactamase, 
chloramphenicol acetyltransferasel adenosine deaminase, aminoglycoside 
phosphotransferase, dihydrofolate reductase, hygropliycin-B phosphotransferase, 
thymidine kinase, P-galactosidase, and xanthine guaimne phosphoribosyltransferase. 



\ 

Icl-1 genexe 



57. A method of inhibiting Mcl-1 gem 
introducing the Mcl-1 gene regulator^ element q 



expression in a cell, comprising 
f claim 1 into the cell. 



58. The method of claim 57, wAerehy inmbiting^f^l-l gene expression in the 
cell induces apoptosis of the cell. \ \ 

59. The method of claim 57, whereby inhibiting Mcl-1 gene expression in the 
cell increases the viability of the cell. 



60. A method of modulating apoptosi^ in a cell, comprising introducing into 
the cell the nucleic acid molecule of claim 1 0. 

61. The method of claim 60, wherein an Ndcl-1 polypeptide encoded by 
exons 1 , 2 and 3 is expressed from the nucleic acidynolecule in the cell, thereby 
inhibiting apoptosis of the cell. 

62. The method of claim 61, wherein the cellos a neuronal cell. 



63. The method of claim 60, wherein an Mcl-1 s\ATM variant polypeptide 
encoded by exons 1 and 3 is expressed from the nucleic a^id molecule in the cell, 
thereby inducing apoptosis of the cell. 
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64. The mithod of claim 63, wherein the cell is a tumor cell. 

65. A method of inducing apoptosis of a cell, comprising expressing the 
Mcl-ls/ATM polypeptide of claim 22 in the cell. 

66. The methou of claim 65, comprising introducing the polynucleotide of 
claim 14 into the cell, whereby the Mcl-ls/ATM polypeptide is ej^ressed in the cell. 

67. The method of claim 65, wherein thAcell is arumor cell. 



68. The method of claim 65, compris 
claim 20 into the cell, wherein the oligonucle 



lg/mtroducing an oligonucleotide of 
tide Wbridizes specifically to a 



nucleotide sequence comprising a portiorySf am intron and a portion of exon 2, 
whereby splicing of. exon 2 is Inhibited, and whereby the Mcl-ls/ATM polypeptide is 
expressed in the cell. * * 



69. A method of identifying a cellular factor that can be involved in splicing 
of an Mcl-1 gene transcript, comprising the steps of: 

a) contacting in a reaction mixture a cellular extract and an 
oligonucleotide of claim 20; and 

b) detecting a cellular Yactor that binds specifically to the 
oligonucleotide, thereby identifying a cellular factor that can be involved in 
splicing of the Mcl-1 gene transcript. 



70. The method of claim 69, wherein the cellular factor is involved in splicing 
exon 1 of the Mcl-1 gene transcript to exon 3 of the Mcl-1 gene transcript. 



Gray Cary\GT\6163691.1 
104663-990000 



95 



33 

yj 
m 



10 



15 



20 



71 . A method or identify ing an agent that induces expression of the 
Mcl- Is/ATM polypeptide of claim 22, comprising the steps of: 

a) contacting a cell with the agent; and 

b) detecting expression of the Mcl- Is/ ATM polypeptide or a 
ribonucleic acid molecule encoding the polypeptide, thereby identifying an 
agent that induces expression of the Mcl- Is/ ATM polypeptide. 

72. A method of inducing apoptosis in a cell, comprising contacting the cell 
with the agent of claim 70. 



cl- Is/ATM 
h a reagent that interacts 
a ribonucleic acid molecule 



73. A method of identifying a cell thai 
polypeptide of claim 22, comprising contaci 
specifically with the Mcl- Is/ ATM polypeptide 
encoding the Mcl- Is/ ATM polypeptide. 



74. The method of claim\73 ? whereiir the reagent is the antibody of claim 23 



75. The method of claim ^3, wherein the reagent is the oligonucleotide of 
claim 21. 

76. A method of treating a sAbject having a pathologic condition, comprising 
affecting Mcl-1 expression in cells involved in the pathologic condition in the subject. 




77. The method of claim 76, wherein the cells involved in the condition 
25 express an Mcl-1 gene product, said metftod comprising contacting the cells 

expressing the Mcl-1 gene product in the subject with an Mcl-1 gene regulatory 
element of claim 1, thereby reducing or inhibiting expression of the Mcl-1 gene 
product in the subject. 



30 78. The method of claim 76, comprising contacting the cells involved in the 

pathologic condition in the subject with the nufcleic acid molecule of claim 10. 
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79. The methoa of claim 78, wherein an Mcl-ls/ATM polypeptide is 
expressed from said nucleic acid molecule, thereby inducing apoptosis of the cells 
involved in the pathologist condition. 

80. The method of claim 76, compnsing^cbntacting the cells involved the. 
pathologic condition with thapolynucleotiaeof clqim 14, wherein the Mcl-ls/ATM 
polypeptide is expressed in thjp cells, thereby\inducikg apoptosis of the cells involved 
in the pathologic condition. 

81 . The method of claim 76, wherein the pathologic condition is a cancer. 
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